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[57] ABSTRACT 

A communications apparatus which has a man/machine 
interface to prevent or dissuade a user from performing a 
wasteful calling operation. In one implementation, the com- 
munications apparatus is suitable for transmission and 
r eception and includes a display unit fo r rfi^p 1a y^ n g a ci)W pnl 
ass ociated with a communication operation, a d e tector , for 
c hecking whether a communication is_ avpilahlp ha*eA npnn 
a reception signa l, andjjlisplny controller for inhibiting,] he 
unit from displaying the content when the communication is 
una vailab le, 

9 Claims, 8 Drawing Sheets 
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ALTERING DISPLAYED KEYS TO INDICATE display controller coupled to the display unit, the detector 

AVAILABILITY OF SERVICE FOR A and the input unit, for inhibiting the display unit from 

COMMUNICATIONS APPARATUS displaying either the content in the selected portion of the 

screen area or the content in a remaining portion of the 

BACKGROUND OF THE INVENTION 5 screen area excluding the selected portion of the screen area 

when the communications apparatus is located outside of the 

1. Field of the Invention covering area. 

The present invention relates generally to a communica- As a communications apparatus suitable for transmission 

tions apparatus and, more particularly, to a communications and reception includes: an input and display unit for dis- 

apparatus including a portable telephone having a display 10 playing dial keys and operable to call with the dial keys, a 

panel. detector for checking whether a communication is enabled 

2. Description of the Related Art or ms * t blcd b ^ A TV rccc P tio ° *JF* and . a 

r . . controller, coupled to the input and display unit and the 

In a portable telephone communication system, radio detector for inhibiting the display unit from displaying the 

communications are carried out between a portable tele- aial keys when the communication is disabled, 

phone as a transmission side and a portable telephone as a 15 As a communications apparatus for performing a com- 

reception side via a relay unit called a radio base station. The m unication via a base station having a service area, the 

radio communications are enabled only when portable tele- apparatus includcs: aD mput and display ^ for displaying 

phones are located within an area where the radio waves dial kcys and ^ t0 call ^ tbe dia , kcys> a delcctor 

transmitted from the base station can reach (this area will be fof checkiog whethcr thc communications apparatus is cur- 

hcreinafter called "service area"). It is therefore convenient 20 locatcd the arca bascd upon a rcccp tion 

for each user to check if his or her portable telephone is sigDal from ±e base statioD) aad a display controUcr coupled 

located m the service area of a radio base station. Japanese to ^ mput and display unit and thc dctcctQr for mhibiting 

Unexamined Patent Publication No. 3-203417 discloses a mc display unh from displayin g the dial keys when the 

portable telephone which is equipped with a function to communication apparatus is located out of the service area. 

display whether it is inside or outside the service area. When 25 „„• „ _ n . , ^ Mr 

. . 7 - t -j, • Asa communications apparatus as a child unit tor per- 

this type of portable telephone is located outside the service r . * T u • „ „J.,* r 

J K. . r .. . r . forming a communication via a parent unit having a cover- 

area of the radio base station no communications ate pos- . ^ tus mcludes . an fa , and dis ^ umt for 

siblc Although an indication that communications are not dis l ia dial k and 0 erable to caU ^h tne ^ keySj 

possible is displayed, the user may overlook that indication a fof checkin whelher ^ comn , unications appa . 

and try to make a call. This callmg operation is wasteful and 30 ^ fe ^ ^ ^ ^ upon & 

annoying to the user. reception signal from the parent unit, and a display control- 

SUMMARY OF THE INVENTION ' er c^P^d 10 tne m P ut anc * display unit and the detector for 

inhibiting the display unit from displaying the dial keys 

Broadly speaking, the present invention relates to a com- 35 when the communication apparatus is located out of the 

munications apparatus which has a man/machine interface to covering area. 

prevent a user from performing a wasteful calling operation. As a communications apparatus suitable for transmission 

As a communications apparatus suitable for transmission and reception includes: a display unit for displaying a menu 

and reception includes: a display unit for displaying a associated with communication process, a detector for 

content associated with a communication operation, a detec- 40 checking whether a communication is enabled or disabled 

tor for checking whether a communication is available based based upon a reception signal, and a display controller 

upon a reception signal, and a display controller coupled to coupled to the display unit and the detector for inhibiting the 

the display unit and the detector, for inhibiting the display display unit from displaying the menu when the com muni - 

unit from display the content when the communication is cation is disabled. 

unavailable. 45 As a communications apparatus for performing a com- 
As a wireless communications apparatus for performing a munication via a base station having a service area, the 
communication via a base station having a service area, the apparatus includes: a display unit for displaying a menu 
apparatus includes: a display unit for displaying a content associated with a communication process, a detector for 
associated with a communication operation on a screen, a checking whether the communications apparatus is currently 
detector for checking whether the communication apparatus 50 located inside the service area based upon a reception signal 
is currently located in the service area based upon a recep- from the base station, and a display controller, coupled to the 
tion signal from the base station, a input unit for selecting a display unit and the detector, for inhibiting the display unit 
portion of the screen area, and a display controller, coupled from displaying the menu when the communications appa- 
to the display unit, the detector and the input unit, for ratus is located outside of the service area, 
inhibiting the display unit from displaying either the content 55 As a communication apparatus as a child unit for per- 
in the selected portion of the screen area or the content in a forming a communication via a parent unit having a cover- 
remaining portion of the screen area excluding tbe selected ing area, the apparatus includes: ^ display unit for displaying 
portion of the screen area when a communications apparatus a menu associated with a communication process , a detector 
is located outside of the service area. for r hp d^5]g u/hpth ^the communications apparatus is cur- 
As a communications apparatus as a child unit for per- 60 renil v locat ed in s id e, the covering area b ased upon a recep- 
forming a communication via a parent unit having a cover- tio nsig rjaj, from t he parent uni t, and a display controll er, 
ing area, the apparatus includes: a display unit having a coiipleijjo the input and display unit and the detector, for 
screen for displaying a content associated with a communi- in hibitin g the display unit from display the menu when the 
cation operation, a detector for checking whether the com- ^cianmunications apparatus is located outside of the covering 
munications apparatus is currently located inside the cover- 65 area. 

ing area based upon a reception signal from the parent unit, As a communications apparatus suitable for transmission 

a input unit for selecting a portion of the screen area, and a and reception includes: an input and display unit for dis- 
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playing dial keys and operable to call with the dial keys, the FIG. 5D is a diagram showing the display screen of the 

input and display unit having two different display styles of LCD in a communicable state according to a seventh modi- 

the dial keys, a detector for checking whether a communi- fication of the first embodiment; 

cation is enabled or disabled bused upon a reception signal, p, GS 5E and 5F m dia ^ owin Ac dis , 

and a display contoller coupled to the input and display unit 5 of a area xlccl menu in a disp i ay ra 

and the detector, for allowing the display unit to display the . . 4 , J C 

, » • i \. . e . J 9 j . . _ , . mode in the seventh mod location; 
dial keys with a first of the two different display styles when 

the communication is enabled and for allowing the display FIG - 6 k a flowchart illustrating the operation of the 

unit to display the dial keys with a second of the two portable telephone according to a second embodiment of the 

different display styles when the communication in disabled. invention; 

As a communications apparatus suitable for transmission FIG. 7A is a diagram showing the display screen of 

and reception includes: an input and display unit for dis- individual function icons in a standby mode; 

playing dial keys and operable to call with the dial keys, the piG. 7B is a diagram of the display screen showing that 

input and display unit having two different display styles of ^ of a communication icon is disabled in a non- 

the dial keys, a detector for detecting a level of a reception communicable state; and 

signal, and a display controller, coupled to the input and 13 a . a . ... . _ , 

display unit and the detector, for controlling the display unit ™- 8 15 a flowcnart ^traung operation of the portable 

to change the display of the dial keys between the first and telephone according to a third embodiment of the invention, 

second display styles in accordance with the detected level DETAILED DESCRIPTION OF THE 

of the reception signal. PREFERRED EMBODIMENTS 

As a communications apparatus suitable for transmission 20 

and reception includes: a display unit for displaying a First Embodiment 

content associated with a communication operation, a detec- A . , . . . . 

r . . . . , < . . . . j A portable telephone as a communications apparatus 

tor for checking whether a communication is enabled or . - , r . ,. . ... . ... 

« • i_i j i_ j i . c accordmg to a first embodiment of the present invention will 

disabled based upon a reception signal, a tone generator for ?L j * • . 4 u • j nr- 

^ . r . j ' ®. . . ot be described refernng to the accompanying drawings. FIG. 

generating tones, and a display and tone controller, coupled 25 - , •„ , t - 4l / ti * i u n 

f . . . . . r / .... ' r 1 is a block diagram illustrating the portable telephone 11 

to the d^play unit the detector and the tone generator, for accor(Jin , 0 ^ embodimen B t . The portable telephone U 

inhibiting the display unit from displaying toe content and . ° . ... . . ... . ... 

, .I • ,u . .... ■ comprises a transmitter-receiver 1, which is connected to an 

for allowing the tone generator to generate tones when the . r ,„ . . . . , . 

• ■ j- I, j 6 antenna 10 and includes a coupler and a filter, a receiving 

communication is disabled. • j j j,. t 

. . . , , , . . in circuit 2 having a mixer and a demodulator, a frequency 

As a communications apparatus suitable for transmission 30 thesizer 3 _ a t^s^on circuit 4 having a modulator 

and reception includes: a telephone receiver for outputling a and a amplifier, a control circuit 5, a display unit 6, 

communication tone a detector for checking whether a aQ { unU ?> , ulfs booe receiver or earphone 8 which 

communication is enabled or disabled based upon ■ recep- ou , , s vojces ^ ^ in accordance ^ audio and tone 

tion signal and a voice contro ler, coupled to the telephone sj ^ a Mt hone U!LBSlDillet or microphone 9 which 

receiver and the detector, for allowing the telephone receiver converls m vojcM , 0 audfo si h ^ 4 buzzer m , Q 

to output the communication tone when the communication ^ ^ em5odiment> tDe antenna 10 is affixed to or extend- 

is enabled and for inhibiting the telephone receiver from aWe from a casin „ (see F , G 2A) of , he rtable , e , hone 

outputting the communication tone when the communica- u ^ portab , e , e , ephone u may also use an exteroal 

tion is disabled. anteQna jnstead of ^ anUnna 10 

Other aspects and advantages of the invention will The trans[n i lter . receiver t receives ao RF (Radio 

become apparent from the following description, taken in Frequency) wave, which has been transmitted from a radio 

conjunction with the accompanying drawings, illustrating by base stalion 200 and has ^ feceived „ (he anle(Jna 10 and 

way of example the pnnciples of the mvention. supplies , he Rp wave to lhe circuil 2 ^ 

BRIEF DESCRIPTION OF THE DRAWINGS 4$ transmitter-receiver 1 also receives an RF signal supplied 

The invention, together with objects and advantages from the transmission circuit 4, and sends out it to the radio 

thereof, may best be understood by reference to the follow- station 200 via the antenna 10. The frequency syntbe- 

ing description of the presently preferred embodiments sizer 3 selectively produces a frequency signal according to 

together with the accompanying drawings. data of a frequency channel in use supplied from the 

FIG. 1 is a block diagram illustrating a portable telephone * control circuit 5 and sends the frequency signal to the 

according to a first embodiment of the present invention; ' e ceivin S 2 or Ae WBBBB ? B . c,rcwl 4 m acc ° r " 

°. . . . . _ . . dance with the reception or transmission operation. The 

FIG. 2A is a schematic perspective view of a portable . . . r _ n ~ . t , f 

... , . . % f r receiving circuit 2 converts the RF signal, supplied from the 

telephone having a tablet and an LCD; . .? . - # • . j- \ v /im 

^„ . . . . . . „ ^ transmitter-receiver 1, to an mtermediate frequency (IF) 

FIG 2B is a schematic crc^secUonal view along 2-2 55 gi { b ^ me fr si j su lied ^ the 

line of the portable telephone in FIG. 2A; frequency synthesizer 3. The receiving circuit 2 further 

FIG. 3A is a diagram showing the display screen of the demodulates the IF signal to produce a demodulated signal 

LCD in a communicable state; including an audio signal. The transmission circuit 4 modu- 

FIG. 3B is a diagram showing the display screen of the i a tes the audio signal, supplied from the microphone 

LCD in a non-communicable state; 60 (telephone transmitter) 9 via the control circuit 5, to produce 

FIG. 4 is a flowchart illustrating operation of the portable a transmission signal. The transmission circuit 4 further 

telephone according to a first embodiment; converts the transmission signal to an RF signal by using the 

FIG. 5A is a diagram showing the display screen of the frequency signal supplied from the frequency synthesizer 3, 

LCD in a communicable state; and sends the RF signal to the transmitter-receiver 1. 

FIGS. 5B and 5C are diagrams showing the display 65 The control circuit 5 includes a central processing unit 

screens of the LCD in a non-communicable state according (CPU) 101, a ROM (Read Only Memory) 102 which has 

to a second modification of the first embodiment; stored computer program data including display control 
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program data, a RAM (Random Access Memory) 103 for 
tempotaTny^stgxLBgjdata, and a detector 104. T he detecto r 



104 may alternatively be included in the receiving circuit 2. 
The CPU 101, whic h is connected to the circuits 2. jL and.4. 
the units 6 and 7, the earphone (telephone receiver) 8, the 
microphone (telephone transmitter) 9 and the buzzer 100, 
controls those components and the entire system of the 
portable telephone 11. 

The detector 104 receives a signal through the receiving 
circuit 2. The received signal is associated with the control 
channel included in the RF signal sent from the radio base 



station 200 and indicates the intensity of the radio wave. The 
detector 104 further send^a deie^Uun-sigoal^econnng to the 
reception leveL (oj^ commu gj™tift n of the control 

channel signal to thctFUTOlTTbe CPU 101 compares the 
level of the detection signal with a r eference level set 
therein, and determines whether communication with the 
radio base station 200 is available based on the result of the 
comparison. More specifically, the CPU 101 determines that 
the portable telephone U is not communicable, i.e., the 
portable telephone 11 is located outside the service area of 
the base station 200, when theJevel of the detection si gnal 
i s equal to or lower than the reference level and determ ines 
tha t trr r n rt nli k --t »frphnnc ^ k communicable when the 
Js yeJ of the detection signal is greater than the reference 
Jevel. If jt is determined that the current state is not a 
co mmunicable state eve n when the level of the detection 
signal exceeds the reference level, the CPU 101 analyzes the 
cause of that determination based upon the control channel 
signal. 

According to the first embodiment, as shown in FIG. 2, 
^thedisplay unit 6 has an LCD (Liquid Crystal Display) 106 
ancTunillusiraied LEDs (Light Emitting Diodes). Trie input 
unit 7 is located on top of the LCD 106 and includes a 
transparent digitizer (or tablet) 107 through which data can 
be input. Ill ere are different types of digitiz ers, such as a 
pressure sensitive type, a capacitance type and an electro- 
magnetic induction type. In the first embodiment, a pressure 
sensitive type of tablet, called a touch panel, is used as the 
digitizer 107. The LCD_106 displays on its screen ten k eys 
(orajaUcfiys) 15 fo r the entry of a dial numbe r or the like and 
mo de select keys 1,6 for selecting various function modes 
(MEMO, FAX_and_TEL in the illustrated exampl eV as 
shown in FIG. 3 A. A user can therefore perform the entry of 
a dial number associated with a calling operation, and an 
operation associated with the execution of various functions 
on the digitizer 107 by pressing the appropriate keys. The 
display unit 6 and the input unit 7 constitute a data input table 
display panel. When an electromagnetic induction type is 
used as the digitizer 107, the LCD 106 should be arranged 
over the digitizer 107 and a special writing tool like a stylus 
pen should be used. Also available is a display-integrated 
tablet (the display unit 6 integrated with the input unit 7) as 
disclosed in Japanese Unexamined Patent Publication No. 
5-53726. 

The operation of the portable telephone according to the 
first embodiment of the invention will be now discussed 
with reference to the flowchart illustrated in FIG. 4. In step 
SlOl, with the portable telephone 11 in a standby mode, the 
CPU 101 stores detection signals, continuously supplied 
from the detector 104, into the RAM 103 dejejmines 
co mmunicable/non-co m municable results , and compares 
thg"~result of th edet erminatiop te a sed utfo n-tfte previously 
su pplied dete ction signal with the resul t of the determination 
based upon-lne subsequent detection signal to determine if 
t he communica bie/non -communicable s tate "BaV changed 
during a predetermined p enotf'TyfHhii^p When therejs-no 
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status chan ge, the CPU 101 determines if com munications 
ar e^ currently disabled (non-communicable state ) in step 
S102. If communications are determined to be disabled, the 
CPU 101 returns to step SlOl. On the other hand, if it is 
d etermined lh-M c o mmunicati ons, are enabLe d 
(communicable state) in step S1Q2, the CPU 101 determines 
in step S103 whether the user has performed a calling 
operation (the selection of the TEL mode, in this example) on 
the digitizer 107 based upon a coordinate data signal sup- 
plied from the digitizer 107. In other words, the CPU 101 
determines if the user wants to establish communications. 
When it is determined that no calling operation has been 
executed, the CPU 101 determines in step S104 if a call 
acknowledge signal or a called signal has been received 
from other party via a telephone line and the radio base 
station 200. 

When the coordinate data signal, associated with the 
calling operation by the user, is received from the digitizer 
107 in step S103, the CPU 101 causes an unillustrated tone 
generator to perform ringing in accordance with the calling 
sequence in step S105, thus establishing a call to the radio 
base station 200 from the portable telephone 11. When the 
called signal has been received in step S104, the CPU 101 
performs a called operation according to the called sequence 
and produces a ringing sound from the buzzer 100 or 
displays something to indicate the reception of the called 
signal on the screen of the LCD 106 in order to inform the 
user of the called sequence in step S106. 

When having determined in step SlOl that the 

rammiinjfijijjlfi/ nnn rinmmnnigahlq fttaje tl aR changed, the 

CPU 101 further det ermines in step S 107 whether commu- 
nications have cnanged to tne non-cfmmunieable state 
When it is determined that the portable-telephone^ 11 has 
changed to the n on-communicable sta te, the CPU 101 con 
trols the LCD 106 so as not to show the dial ke ys 15 on the 
screen of the LCD 106 as shown in FIG. 3B in step S108, 
anekiisab les (or inhibits) the inpu Xoneialiop through the dial 
keys 15 in stepS109. By such operations, the user is alert< 
to the non-communicable state a t a glance and prevent 
from per forming j_w asteful dialin g operation and callinj 
operation. In addition", by not displaying dial keys 15, the 
consumed power of the portable telephone 11 is reduced. On 
the other hand, when it is determined in step S107 commu- 
nicable state, the CPU 101 controls the LCD ,1 06 so as to 
show the dial keys 15 on the screen of the LCD 106 as 
shown in FIG. 3A in step S110, and enables (or permits) the 
input operation through dial keys 15 by the user in step Sill. 

Ten modifications of the first embodiment will be dis- 
cussed below. 

First Mftfljito r '' nn! When it is determined as non- 
communicable in step S107, the CPU 101 controls the LCD 
106 in such a way as not to not only show the dial keys 15 
but also display a message indicative of the reason for the 
non-communicable sta te, the cu rrent status o r the like in step 
S108. This allows the user to understand the reason for the 
no n-communicable state at a plance and prevents the user 
fro m performin g a wasteful calling operation.. In this case, 
the content of step S 108 in the flowchart illustrated in FIG. 
4 should be changed to " DISABLE THE DISPLAY OF 
DIAL KEYS AND ENABLE THE DISPLAY OF A MES- 
SA£E(JLpiSABLED COMMUNICATION" and the con- 
tenLoJLstep S110 should be changed to "ENABJJLXHE 
DISPUtt LOF D IAL 1£EYS^AND_DJ SABLEJTHE piS- 
PLA\LO&A MESSAGE OF DISABLED COMMUN1CA- 

Second Modification: In step S108, the CPU 101 controls 
the LCD 106jo,as to show the dial keys 15 in a display style 
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(or mode) different from the ordinary display style. In this 
case, the content of step S108 in the flowchart illustrated in 
FIG. 4 should be changed to "CHANGE DISPLAY STYLE 
OF DIAL KEYS." For example, as illustrated in FIG. 5B, 
the dial keys 115 can be displayed in smaller sizes than the 5 
dial keys 15 in the normal state shown in FIG. 5 A. This 
display scheme permits the user to see the non- 
communicable state at a glance. Alternatively, the dial keys 
15 may be blinked. There are three other possible examples. 
When a monochromatic panel which can provide binary 10 
(black and white) display is used for the LCD 106, (1) the 
dial keys 15 may be highlighted as shown in FIG. 5C, or (2) 
the dial keys 15 may be displayed in gradation. When a color 
panel is employed for the LCD 106, the color of the dial keys 
15 may be changed to a color different from the color of the 15 
background of the screen. 

Third Modification: When it is determined as communi- 
cable in step S107, the CPU 101 controls the LCD 106 in 
step S110 in such a way that the display style of the dial keys 
15 is changed in accordance with the level of the detection 2 o 
signal from the detector 104 (reception level). This control 
eliminates the exclusive area for displaying the status of the 
communication level on the screen of the LCD 106, thus 
increasing the available area of the screen. In this case, the 
content of step S110 in the flowchart illustrated in FIG. 4 2 s 
should be changed to "CHANGE DISPLAY STYLE OF 
DIAL KEYS ACCORDING TO RECEPTION LEVEL." 
For example, the size of the dial keys 15 may be altered in 
accordance with the reception level. More specifically, the 
dial keys 15 may be displayed in a large (or normal) size 30 
when the reception level is high, and the dial keys 15 may 
be displayed in a smaller size as the reception level becomes 
lower. As another example, the dial keys 15 may be blinked 
and the blinking speed may be changed in accordance with 
the reception level For example, the dial keys 15 may be 35 
blinked at a slow blinking speed when the reception level is 
high, and the dial keys 15 may be blinked at a higher 
blinking speed as the reception level becomes lower. 

There are two other possible examples. First, when a 
monochromatic panel which can provide a multi -gradation 40 
display is used for the LCD 106, the display color of the dial 
keys 15 may be changed to a different gradation color in 
accordance with the reception level. More specifically, the 
dial keys 15 whose color is close to the normal display color 
may be displayed when the reception level is high, and the 45 
dial keys 15 having a color closer to the highlighted color 
may be displayed as the reception level becomes lower. 
Second, when a color panel is used for the LCD 106, the 
display color of the dial keys 15 may be changed to a 
different gradation color in accordance with the reception 50 
level. More specifically, the dial keys 15 may be displayed 
in a greenish color when the reception level is high, and the 
display color of the dial keys 15 may be changed from the 
greenish color to a yellowish color which may further be 
changed to a reddish color as the reception level becomes 55 
lower. 

Fourth Modification: Instead of determining the 
communicable/non-communicable state, the CPU 101 deter- 
mines if the portable telephone 11 is located in the service 
area based upon the reception level of the control channel 60 
signal transmitted from the radio base station 200. In this 
case, the content of step S101 in the flowchart illustrated in 
FIG. 4 should be changed to "STATUS OF INSIDE/ 
QUJSIDE-SERVICE AREA CHANdED T ^he content of 
step S102 shoula 1 be changed to "INSIDE SERVICE 65 
AREA?" and the content of step S107 should be changed to 
"OUTSIDE SERVICE AREA?" When the reception level is 
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equal to or tower than the reference level and it is deter- 
mined that the portable telephone 11 is out of the service 
area, the CPU 101 clears the display (inhibits the display) of 
the dial keys 15 and displays something to indicate that the 
portable telephone 11 is out of the service area. This scheme 
allows the user to see at a glance that the communications 
are disabled and to understand the reason for the non- 
communicable state. In this case, the content of step S108 in 
the flowchart illustrated in FIG. 4 should be changed to 
"DISABLE THE DISPLAY OF DIAL KEYS AND 
ENABLE THE INDICATION OF OUTSIDE SERVICE 
AREA" and the content of step S110 should be changed to 
"ENABLE THE DISPLAY OF DIAL KEYS AND DIS- 
ABLE THE INDICATION OF OUTSIDE SERVICE 
AREA." 

Fifth Modification: This embodiment is adapted to a 
cordless telephone system where the radio base station 200 
is a parent unit and the portable telephone 11 is a mobile unit 
(child unit). Instead of determining the communicable/non- 
communicable state, the CPU 101 determines if the child 
unit 11 is located in the covering area of the parent unit 200 
based upon the reception level of the signal transmitted from 
the parent unit 200. In this case, the content of step S101 in 
the flowchart illustrated in FIG. 4 should be changed to 
"STATUS OF INSIDE/OUTSIDE COVERING AREA OF 
PARENT UNIT CHANGED?", the content of step S102 
should be changed to "INSIDE COVERING AREA OF 
PARENT UNIT?" and the content of step S107 should be 
changed to "OUTSIDE COVERING AREA?" 

Sixth Modification: When the CPU 101 determines that 
the reception level is equal to or lower: than the reference 
level in the fifth modification, the CPU 101 clears the 
display of the dial keys 15 and displays something to 
indicate that the child unit 11 is outside the covering area of 
the parent unit 200. In this case, the content of step S108 in 
the flowchart illustrated in FIG. 4 should be changed to 
"DISABLE THE DISPLAY OF DIAL KEYS AND 
ENABLE THE INDICATION OF OUTSIDE COVERING 
AREA OF PARENT UNIT" and the content of step S110 
should be changed to "ENABLE THE DISPLAY OF DIAL 
KEYS AND DISABLE THE INDICATION OF OUTSIDE 
COVERING AREA OF PARENT UNIT" 

Seventh Modification: When the portable telephone 11 is 
non-communicable or is outside the service area or the 
covering area of the parent unit, the CPU 101 controls the 
LCD 106 in such a way that the operation key associated 
with calling is erased in accordance with the user's selection. 
As shown in FIG. 5D, in the communicable state, the CPU 
101 displays the operation keys, such as the dial keys 15, a 
call key 117 which is used to make a call, and one-touch dial 
keys 118 which can make a call with a one-touch operation, 
on the screen of the LCD 106. In this case, the portable 
telephone 11 has a display key select mode under which the 
CPU 101 controls the LCD 106 so as to display a display key 
select menu which allows the user to select at least one of the 
individual operation keys which are to be erased when 
communications are disabled. As shown in FIG. 5E the 
display key select menu 124 includes a dial key select 124a, 
a call key select 124b and an one-touch dial key select 124c. 
Suppose that the user has selected the call key 124a on the 
display key select menu 124. In this case, the CPU 101 in the 
communicable state controls the LCD 106 to clear the 
display (inhibits the display) of the call key 117. Tne content 
of step S108 in the flowchart illustrated in FIG. 4 is changed 
to "DISABLE THE DISPLAY OF SELECTED KEY" and 
the content of step S110 is changed to "ENABLE THE 
DISPLAY OF SELECTED KEY." 



04/03/2004, EAST Version: 1.4.1 



6,i: 

9 

The portable telephone 11 may be provided with a display 
area select mode instead of the display key select mode. In 
this case, the CPU 101 controls the LCD 106 in such a way 
as to display on the screen the display area select menu to 
allow the user to select at least one of a plurality of 
segmented display areas whose display contents are to be 
erased when communications are disabled. This display area 
select menu is displayed in such a way that a first area 120 
includes the dial keys 15, a second area 121 includes the call 
key 117, and a third area 122 includes the one-touch dial 
keys 118, as shown in FIG. 5F. Assume that the user has 
selected the first area 120 on the display area select menu. 
In this case, in the non-communicable state, the CPU 101 
controls the LCD 106 so as to erase the display contents of 
the first area 120 (dial keys 15) or inhibit the display. This 
feature allows the user to see at a glance that the commu- 
nications are disabled, prevents the user from performing a 
wasteful calling operation, and contributes to the reduction 
of consumed power. 

Eighth Modification: The CPU 101 further controls the 
LCD 106 in the seventh modification in such a way as to 
erase the operation key associated with calling or the con- 
tents of a display area in accordance with the user's 
selection, and to display a message representing the reason 
for the non-communicable state or the current status. This 
feature allows the user to recognize the non-communicable 
state and prevents the user from performing a waste ful 
calling operation. When communications are not possible, 
the content of step SI 08 in the flowchart illustrated in FIG. 
4 is changed to "DISABLE THE DISPLAY OF SELECTED 
KEY OR AREA AND ENABLE THE DISPLAY OF A 
MESSAGE INDICATIVE OF DISABLED COMMUNI- 
CATION" and the content of step S110 is changed to 
"ENABLE THE DISPLAY OF SELECTED KEY OR 
AREA AND DISABLE THE DISPLAY OF A MESSAGE 
INDICATIVE OF DISABLED COMMUNICATION." 
When the portable telephone 11 is not located in the service 
area, the content of step S108 is changed to "DISABLE THE 
DISPLAY OF SELECTED KEY OR AREA AND ENABLE 
THE INDICATION OF OUTSIDE SERVICE AREA" and 
the content of step S110 is changed to "ENABLE THE 
DISPLAY OF SELECTED KEY OR AREA AND DIS- 
ABLE THE INDICATION OF OUTSIDE SERVICE 
AREA." When the child unit is out of the covering area of 
the parent unit, the content of step S108 is changed to 
"DISABLE SELECTIVE DISPLAY AND ENABLE THE 
INDICATION OF OUTSIDE COVERING AREA OF PAR- 
ENT UNIT* and the content of step S110 is changed to 
"ENABLE SELECTIVE DISPLAY AND DISABLE THE 
INDICATION OF OUTSIDE COVERING AREA OF PAR- 
ENT UNIT." 

Ninth Modification: When the portable telephone 11 is 
non-communicable or is outside the service area or the 
covering area of the parent unit, the CPU 101 controls the 
LCD 106 in such a way as to erase (inhibit) all the display 
contents on the screen of the LCD 106. In this case, the 
content of step S108 in the flowchart illustrated in FIG. 4 is 
changed to "DISABLE ENTIRE DISPLAY" and the content 
of step S110 is changed to "ENABLE ENTIRE DISPLAY" 
To avoid erroneous confirmation of power loss, the CPU 101 
erases the entire display on the screen of the LCD 106 and 
lights an unillustrated power lamp. 

Tenth Modification: The CPU 101 further controls the 
LCD 106 in the ninth modification in such a way as to 
temporarily erase the entire display contents on the screen 
and to display a message indicating the reason for the 
non-communicable state or the current status. In this case, 
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the content of step S108 in the flowchart illustrated in FIG. 
4 is changed to "DISABLE ENTIRE DISPLAY AND 
ENABLE THE DISPLAY OF A MESSAGE INDICATIVE 
OF DISABLED COMMUNICATION" and the content of 
5 step S110 is changed to ENABLE ENTIRE DISPLAY 
AND DISABLE THE DISPLAY OF A MESSAGE 
INDICATIVE OF DISABLED COMMUNICATION." 

Second Embodiment 

10 A portable telephone according to a second embodiment 
of the invention will be now described. To avoid the redun- 
dant description, like or same reference numerals are given 
to those components which are the same as the correspond- 
ing components of the first embodiment. FIG. 6 is a flow- 

15 chart illustrating the operation of the portable telephone 11 
according to the second embodiment. The second embodi- 
ment is embodied in, for example, a multi -function portable 
telephone which has not only the telephone function but also 
other functions such as a memorandum function, an address 

20 book function, a calculator function and a FAX function. As 
shown in FIG. 7A, in the initial state, the CPU 101 controls 
the LCD 106 to display a communication icon 130 corre- 
sponding to the telephone function, a memo icon 131 
corresponding to the memorandum function, an address icon 

25 132 corresponding to the address book function, a calculator 
icon 133 corresponding to the calculator function and a FAX 
icon 134 corresponding to the FAX function. Hie CPU 101 
further controls the LCD 106 to display on the screen a menu 
(not shown) which is associated with the execution of a 
function corresponding to an icon selected by the user. 

A description will now be given of the operation of the 
portable telephone 11 according to the second embodiment 
in a standby mode with reference to FIG. 6. In step S201, the 

35 CPU 101 determines if the communicable/non- 
communicable state has changed during a predetermined 
period of time based upon the reception level of the control 
channel signal sent from the base station 200. When there is 
no status change in step S201, the CPU 101 determines in 

40 step S202 if the user has selected an icon. When the icon 
selection has been made, the CPU 101 controls the LCD 106 
to display on the screen the menu which is associated with 
the execution of a function corresponding to the selected 
icon. When the calculator icon 133 has been selected, for 

45 example, the calculator function menu is displayed on the 
screen. When it is determined in step S202 that no icon has 
been selected, the flow returns to step S201 to determine if 
the communicable/non-communicable state has changed. 
When it is determined in step S201 that there has been a 

50 status change, the CPU 101 determines in step S204 if 
communications are currently disabled. If it is determined 
that no communications are possible (non-communicable 
state), the CPU 101 controls the LCD 106 to erase (disable) 
the display of the communication icon 130 as shown in FIG. 

55 7B in step S205. In the subsequent step S206, the CPU 101 
disables the selection of the communication icon 130 and 
controls the LCD 106 so as to not display the communica- 
tion process menu associated with the communication icon 
130 on the screen. This control disables use of the commu- 

50 nication processing menu by the user. Thus, the second 
embodiment allows the user to see the non-communicable 
state at a glance and prevents the user from performing a 
wasteful dialing operation and calling operation. 

When it is however determined in step S204 that com- 

65 muni cations are possible (communicable state), the CPU 
101 controls the LCD 106 to enable the display of the 
communication icon in step S207. In the next step S208, the 
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CPU 101 enables the selection of the communication icon 
130 (allows the acceptance of the communication icon 130) 
as well as the communication process menu associated with 
the communication icon 130. 

Four modifications of the second embodiment will be now 
discussed. 

First Modification: When no communications are 
possible, the CPU 101 controls the LCD 106 in such a way 
as to inhibit the display of the communication icon and 



7 



description, like or same reference numerals are given to 
those components which are the same as the corresponding 
components of the first embodiment. FIG. 8 is a flowchart 
illustrating the operation of the portable telephone 11 
according to the third embodiment. 

Because steps S301 to S307 in the third embodiment 
respectively correspond to steps S101 to S107 in the first 
embodiment, their detailed descriptions will not be given. 

When the CPU 101 determines in step S307 that com- 
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a_ message indicative of the reason for the non- 10 muni cations are currently not possible (non-communicable 

- — - state), the CPU 101 activates the buzzer 100 in step S308 
and disables the input operation using the dial keys 15 in 
step S309. This feature permits the user to confirm the 
non-communicable state without seeing the screen and pre- 
vents the user from performing a wasteful calling operation. 
On the other hand, when the communications status is 
changed to the communicable state from the non- 
communicable state, the CPU 101 deactivates the buzzer 
100 in step S3 10 and enables the input operation using the 
dial keys 15 in step S311. 

Two modifications of the third embodiment will be now 
discussed. 

First Modification: In step S308, the CPU 101 controls the 
earphone (telephone receiver) 8 to send out an audio mes- 
sage indicative of the non-communicable state. This feature 
permits the user to confirm the non-communicable state 
without seeing the screen. The audio data of the audio 
message is previously stored in the ROM 102. In this case, 
the content of step S308 in the flowchart in FIG. 8 is changed 
to "ENABLE AUDIO INFORMING FROM EARPHONE" 
and the content of step S310 is changed to "DISABLE 
AUDIO INFORMING FROM EARPHONE." 

Second Modification: In step S308, the CPU 101 controls 
the earphone (telephone receiver) 8 to not generate a com- 
munication permission tone. This feature permits the user to 
confirm the non-communicable state without seeing the 
screen. In this case, the content of step S308 in the flowchart 
in FIG. 8 is changed to "DISABLE COMMUNICATION 
TONE FROM EARPHONE" and the content of step S310 
is changed to "ENABLE COMMUNICATION TONE 
FROM EARPHONE." 

Although only three embodiments of the present inven- 
tion have been described herein, it should be apparent to 
those skilled in the art that the present invention may be 
45 embodied in many other specific forms without departing 
from the spirit or scope of the invention. Particularly, it 
should be understood that this invention may be embodied 
in the following forms. The display actions may be accom- 
plished using an LED (not shown) instead of the LCD 106. 
For example, the message display in the first, eight and ninth 
modifications of the first embodiment and the first modifi- 
cation of the second embodiment, the indication of the 
portable telephone being out of the service area in the fourth 
modification of the first embodiment and the third modifi- 
cation of the second embodiment, and the indication of the 
child unit being out of the covering area of the parent unit 
in the sixth modification of the first embodiment, can all be 
accomplished using an LED. 

Therefore, the present examples and embodiments are to 
be considered as illustrative and not restrictive and the 
invention is not to be limited to the details given herein, but 
may be modified within the scope of the appended claims. 
What is claimed is: 

1. A communications apparatus suitable for transmission 
and reception, comprising: 
an input and display unit for displaying dial keys and 
operable to call with the dial keys, wherein said dial 



comniun icable-stateT-the'xujieut Hiatus or ine like. This 
allows the user to recognize the reason for the' non- 
communicable State. In this case, the ennte nt nf ste p S205 iq 
the flowchart illustrated in FIG. 6 is changed in "DISARTJ? 
THE ~DISPEAY~ OF COMMUNICATION ICON AN D 
ENABLE THE~D"i SFE£Y OF A MESSAGE IhTOTC/fflVE 
OF BlSABl ^irCOMM UNlCALILIN " and the mntent o f 
step S207 is changed t o "ENABLE THE DISPLAY O F 
CO MMUNIC^TGN ICON AND UlSAUlF THF nifr 
PLAY OF A MESSAGE INDICATIVE OF niS^RT FD 
COMMUfcOCAIlOiiL" 

Second Modification: The CPU 101 determines if thi 
portable telephone 11 is located in the service area based 
upon the reception level of the control channel signal from 
the radio base station 200. In this case, the content of step 
S201 in the flowchart illustrated in FI£L-fiJs changed to 
"STATUS OF INSIDE/OUTSIDE SERVICE AREA 
CHANGED?**, and the content of step S204 is changed to; 
" OUTSIDE SERVICE ARE A," When it is determined 
this manner that the portable telephone 11 is out of thi 
service area, the display of the communication icon 
inhibited. 

Third Modification: When the portable telephone 11 isoi 
of the service area, the CPU 101 inhibits the display of thi 
communication icon and controls the LCD 106 so as t_ 
display something to indicate that the portable telephone ll 
is out of the service area. This scheme allows the user to see 
at a glance that the communications are disabled and to 
understand the reason for the non-communicable state. In 
this case, the content of step S205 in the flowchart illustrated 
in FIG, 6 is changed to "DISABLE THE DISPLAY OF 
COMMUNICATION ICON AND ENABLE THE INDICA 
TION OF OUTSIDE SERVICE AREA" and the content of 
step S207 is changed to "ENABLE THE DISPLAY OF 
COMMUNICATION ICON AND DISABLE THE INDI- 
CATION OF OUTSIDE SERVICE AREA. 

Fourth Modification: In a cordless telephone system as in 
the fifth modification of the first embodiment, the CPU 101 
determines if the child unit is located in the covering area of 
the parent unit as the base station 200 based upon the 
reception level of the signal transmitted from the parent unit. 
If the child unit is out of the covering area of the parent unit, 
the CPU 101 inhibits the display of the communication icon 
on the screen. In this case, the content of step S201 in the 
fl owchart illustrated in Fi a 6 is changed to ^STATUS OF 
INSIDE/OUTSIDE COVERING AREA OF PARENT 
UNIT CHANGED?", the content of step S204 is changed to 
"OUTSIDE COVERING AREA OF PARENT UNIT?", the 
content of step S205 is changed to "DISABLE THE DIS- 
PLAY OF COMM UNICATION ICON AND EN ABLE THE 
IMntPATI pN OF OtlTStnF COVERING ARRA OF 
PARENT', and the content of step S207 is changed to 

"E nable the display of communica tion icon 
and jpisab le the indication of outside cov- 
ering area of parent unit" _ 

Third Embodiment 

A portable telephone according to a third embodiment of 
the invention will be now described. To avoid the redundant 
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keys exist as a visual representation of physical dial 
keys and wherein said visual representation corre- 
sponds to areas of said input and display unit that are 
capable of sensing a user's touch, 

a detector for checking whether a communication is 5 
disabled based upon a reception signal, and 

a display controller, coupled to said input and display unit 
and said detector for emphasizing the displayed dial 
keys when the communication is disabled to enable a 
user to readily ascertain that communication is 
disabled, wherein said emphasizing includes at least 
one of changing a size, color and shading of the 
displayed dial keys. 

2. The apparatus according to claim 1, wherein, when the 
communication is disabled, said display controller allows 15 
said input and display unit to display a message associated 
with the disabled communication. 

3. The communications apparatus of claim 1, wherein the 
display controller emphasizes all of the displayed dial keys 
when the communication is disabled. 20 

4. A communications apparatus for performing a commu- 
nication via a base station having a service area, said 
apparatus comprising: 

an input and display unit for displaying dial keys and 25 
operable to call with the dial keys, wherein said dial 
keys exist as a visual representation of physical dial 
keys and wherein said visual representation corre- 
sponds to areas of said input and display unit that are 
capable of sensing a user's touch, 3Q 

a detector for checking whether said communications 
apparatus is currently located inside said service area 
based upon a reception signal from said base station, 
and 

a display controller coupled to said input and display unit 35 
and said detector for emphasizing the displayed dial 
keys when the communication apparatus is located out 
of said service area to enable a user to readily ascertain 
that communication is disabled, wherein said empha- 
sizing includes at least one of changing a size, a color 40 
and a shading of the displayed dial keys. 

5. The apparatus according to claim 4, wherein said 
display controller allows said input and display unit to 
display a message indicative of said apparatus being out of 
said service area. 45 

6. A communications apparatus as a child unit for per- 
forming a communication via a parent unit having a cover- 
ing area, the apparatus comprising: 

an input and display unit for displaying dial keys and 
operable to call with the dial keys, wherein said dial 50 
keys exist as a visual representation of physical dial 
keys and wherein said visual representation corre- 
sponds to areas of said input and display unit that are 
capable of sensing a user's touch, 

a detector for checking whether said communications 
apparatus is currently located in said covering area 
based upon a reception signal from said parent unit, and 



55 



a display controller coupled to said input and display unit 
and said detector for emphasizing the displayed dial 
keys when the communication apparatus is located out 
of said covering area to enable a user to readily 
ascertain that communication is disabled, wherein said 
emphasizing includes at least one of changing a size, a 
color and a shading of the displayed dial keys. 

7. The apparatus according to claim 6, wherein said 
display controller allows said input and display unit to 
display a message indicative of said apparatus being out of 
said covering area. 

8. A communications apparatus suitable for transmission 
and reception, comprising: 

an input and display unit for displaying a plurality of dial 
keys and operable to call with said plurality of dial 
keys, wherein said dial keys exist as a visual represen- 
tation of physical dial keys and wherein said visual 
representation corresponds to areas of said input and 
display unit that are capable of sensing a user's touch; 

a detector for checking whether a communication is 
disabled based upon a reception signal; and 

a display controller, coupled to said input and display unit 
and said detector for 

a) in a first mode enabling the display of said plurality 
of dial keys when at least one of said transmission 
and reception is possible; and 

b) in a second mode changing a characteristic of the 
display of said plurality of dial keys in the first mode 
when at least one of transmission and reception is 
disabled, wherein in said second mode the charac- 
teristic is at least one of a size, color and shading of 
said plurality of dial keys, wherein it is made readily 
apparent to a user whether at least one of transmis- 
sion and reception is possible or whether at least one 
of transmission and reception is disabled. 

9. A method for indicating whether a portable communi- 
cations device is enabled, comprising the steps of: 

detecting the presence of a communications signal of a 

prescribed strength; 
providing a display having a plurality of displayed dial 

keys; 

displaying said plurality of dial keys in a first mode when 
said dial keys are operable to establish a communica- 
tions link; 

displaying said plurality of dial keys in a second mode 
when said dial keys are inoperable to establish a 
communications link, wherein in said second mode a 
characteristic of said display of said plurality of dial 
keys differs from a corresponding characteristic of said 
plurality of dial keys in said first mode, said charac- 
teristic being at least one of a size, color, and shade of 
said plurality of dial keys. 
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